To understand how to create a stabile workforce achieving excellent quality of care and patient safety, associations between practice environments and nurse and patient outcomes have been widely studied in acute and psychiatric care hospitals. Knowing residential aged care services are challenged to tackle complex patients' needs within certain working conditions, to what extent do nurses perceive their practice environment in geriatric care? In a cross-sectional survey, a sample of 709 registered nurses, licensed practical nurses and nurse aides employed in 25 residential aged care services completed a structured questionnaire composed of various validated instruments measuring nurse practice environment factors, nurse work characteristics, burnout, nurse reported job outcomes, quality and patient adverse events. Associations between variables across residential aged care services were examined using multilevel modelling techniques. Associations were identified between practice environment factors, work characteristics, burnout dimensions, and reported outcome variables across residential aged care services. Multiple multilevel models showed independent variables (nursing management at the unit level, workload, decision latitude, social capital, emotional exhaustion and depersonalization) as important predictors of nurse reported outcome (job satisfaction, turnover intensions), quality of care (at the unit, the last shift, and in the service within the last year) and patient adverse events (patient and family complaints, patient falls, pulmonary and urinary tract infections, and medications errors). Results suggested P. Van Bogaert et al. 344 the importance of nurse practice environment factors, nurse work characteristics and perception of burnout on nurse and patient outcomes across their nurse practice environment. Challenging the complex care of a vulnerable and frail population executives, physicians, nursing leaders as well as nurses in their nurse practice environment shared responsibility to create working conditions achieving excellent quality and patient safety.
Introduction
Healthcare organizations are challenged to create a stabile workforce achieving excellent care and patient safety. A body of knowledge shows associations of nurse practice environments [1] - [7] and psychosocial work environments [8] [9] with quality of care and patient safety [10] - [13] . Most of these studies were performed in acute care hospitals and later replicated in psychiatric care hospitals [14] - [18] . To guide executives, (nurse) managers, physicians and nurses in their effort to improve patient care and conditions of care delivering for healthcare workers these evidences are essential. In particular, older adults within residential aged care services are a vulnerable and frail population and relevant knowledge and insights for their needs and how to deliver care are imperative.
A systematic review [19] of eight qualitative papers studying the experiences of registered nurses as clinical leaders and managers in residential aged care services described various barriers. A lack of professional support and collaboration from allied health and medical colleagues and a lack of specific education that is focused in clinical leadership and health team management were identified as barriers. In addition, the authors described an absence of current structured pathway of learning and development for nursing careers in aged care and strong organizational barriers in preventing continuing education and skills development for nurse leaders in aged care environments. Finally, nurses were strongly identified with their leadership role in residential aged care but experienced paradoxical feelings of being valued by the clients and devalued by the system at the same time. A study using the Agency Geriatric Nursing Care survey showed that perceived nurse quality of care in residential aged care services was better when care was based on evidence and specialised for the needs of older adults supporting their autonomy and independence [20] . Others studies investigated the role and motivation of nurse assistants, the major workforce in long-term settings. Nurse assistants were motivated to stay when the meaning of work emerged as an experience of family, pride and control, in spite of an environment fraught with hostility, disrespect and the lack of control [21] . Moreover, organizational empowerment was significantly positively associated with total job satisfaction [22] [23] , because nurse assistance faced challenges in caring for the increased number of older people with cognitive impairment and their perspectives towards their work in the changing environment [24] . Managers play a critical role in the satisfaction, loyalty and commitment of their staff by supporting a person-centered workplace that deepens staff engagement; and engaged staff promote the well-being of the residents [25] . To enhance quality of elderly care, study results showed that healthy nurse work conditions (e.g. balanced job demands and job control) reduced restrains use (physical as well antipsychotic) in residential aged care [26] , because nursing staff had more possibilities for skill usage and decision-making. Moreover, providing more dementia care training and reducing job demands and job strain may help to reduce work-related stress and physical assault of nurse aides employed in nursing homes [27] [28] . Working environment becomes increasingly challenging by the growing number of people with dementia and consequent heavier workload. Authors of a recently performed study argue to train professional caregivers working in long-term care settings and that how to maximize the quality of client interaction while keeping burnout and mental health problems to a minimum [29] .
Our previous research showed associations between the nurse practice environment factors of nurse-physician relations, nursing management, and hospital management level with burnout dimensions, job outcomes, and quality of care variables studying both hypothetic models (e.g. structural equation modeling) and unit level analyses (e.g. multilevel modeling) [18] [30] [31] . In addition, unit-level predictions on job outcomes, quality of care, and patient adverse events were shown [17] [32] [33] . At the moment, research using these methodologies in geriatric care seems to be not available. The questions rises to what extent nurses perceive these aspects in geriatric care. Knowing that the mentioned perceived aspects are not only induced by individual experience, but also experiences within units and hospitals, it can be questioned what the impact across residential aged care services may be? Therefore, the aim of this study was to investigate the impact of nurse practice environment factors, nurse work characteristics, and burnout on nurse reported job outcomes, quality of care and patient adverse events across residential aged care services.
Methods

Study Population
A cross-sectional study was conducted in 25 residential aged care services, with mean number of beds across services of 109 (p25: 71 -p75: 128), in the Dutch speaking part of Belgium (Flanders). The residential aged care services were voluntarily involved in a project to evaluate and benchmark study results. Registered nurses (RN), licensed practical nurses (LPN) and nurse aides (NA) were invited by a coordinator/contact person at each institution to voluntarily complete the questionnaires between June and October 2012. The total study sample was 709 nurses with a mean response rate across services of 55% (p25: 38% -p75: 69%) and mean number respondents of 59 (p25: 38 -p75: 69).
Variables and Instruments
Measures were selected from our previous research studying the impact of nurse practice environment, nurse work characteristics, and burnout on nurse-reported job outcomes, quality of care, and patient adverse events with nurse population of acute care and psychiatric care hospitals.
The Nursing Work Index Revised (NWI-R) [34] [35] was adapted previously for our samples tapping three dimensions nurse-physician relations (3 items), nursing management at the unit level (13 items), and hospital or top-level management and organizational support (15 items) [36] . Respondents rated various statements on a 4-point Likert scale from strongly disagree to strongly agree.
Three instruments assessed the nurse work characteristics; perceived workload, decision latitude, and social capital. Nurse-perceived workload was observed with a six-item intensity of labour scale [37] . Decision latitude was measured with a seven-item scale assessing participants' ability to make decisions, be creative, and use and develop their professional and personal skills at the workplace [37] . Social capital was measured with a six-item scale measuring participants' shared values and perceived mutual trust within teams and organizations [38] [39] . Respondents rated each nurse work characteristic scale item on a four-point scale from strongly disagree to strongly agree.
The Maslach Burnout Inventory Human Services Survey (MBI-HSS) [40] [41] is a three-construct measure including emotional exhaustion (eight items), depersonalization (five items) and personal accomplishment (seven items). Respondents rated their experience of various job-related feelings on a seven-point Likert scale ranging from never to every day.
Nurse-reported job outcomes were assessed using two items: satisfaction with the current job (very dissatisfied, dissatisfied, satisfied, very satisfied) and intention to leave the service within a year (yes, no). Nurse-assessed quality of care was measured with three items: at the current unit, the last shift (poor, fair, good, excellent), and in the service within the last year (definitely deteriorated, deteriorated, improved, definitely improved).
Adverse patient events were studied including patient and family complaints, patient falls, urinary tract infections, and medication errors [12] [42] . Nurses were asked to rate the frequency of these events on a four-point Likert scale (less than once a month, several times a month, several times a week or daily).
Confirmatory factor analyses and reliability and consistency of all multi-items scales were sufficient (comparative fit index > 0.90, incremental fit index > 0.90, root square error of approximation < 0.08 and Cronbach's alpha coefficients ranged from 0.65 to 0.90). These results are comparable with results of previous acute care and psychiatric care study populations [18] [30] [31] . Moreover, associations between variables were sufficient tested using structural equation modeling (CFI and IFI 0.92; RMSEA 0.042) with the study population based on a previous studied model with a nurse population of acute care hospitals [31] : nurse practice environment di-mensions predicted nurse reported job outcomes and quality of care with nurse work characteristics and burnout dimensions in a mediating position respectively. The variance of both outcomes variables explained by the model was 60%.
Higher scores on study results indicate stronger agreement or more favourable ratings with the exception of the indicators of workload, emotional exhaustion, depersonalization, and patient adverse events (e.g. patient and family complaints, patient falls, pulmonary and urine tract infections, and medication errors). Higher scores in these scales signify a heavier burden and/or poorer conditions. High and low unit-level mean scores for each burnout dimension were calculated based on norms (mean values) described by Schaufeli and Van Dierendonck [41] .
Ethical Approval
The board of executives of all studied residential aged care services approved the study.
Data Analysis
Descriptive statistics and intra-class correlation coefficients (ICC) were examined. The degree of homogeneity of observations within residential aged care services of each measure was indicated by ICCs [32] [43] [44] .
Multilevel modelling was used to investigate the residential aged care service level effect of nurse practice environment, nurse work characteristics, and burnout on nurse-reported job outcomes, quality of care, and patient adverse events. Based on previous studies, nurse practice environment dimensions, nurse work characteristics and burnout were treated as independent variables [17] [32] .
Conventional regression analyses ignores the correlated structure of the observations on clustered data because they underestimate standard errors and increase the likelihood of a false rejection of the null hypothesis or acceptance of a relationship when in fact it does not exist (Type I error). Meanwhile, a two-level model incorporating a nested structure of staff members within residential aged care services corrects for the dependency of observations. Therefore, the effects of the independent variables on the dependent variables were tested with two-level linear mixed effects models with a random intercept. Level One involved variables relating to the staff members on a given residential aged care service, and Level Two involved variables relating to the residential aged care service [43] .
Generalized linear mixed effects models were fitted analysing discrete dependent variables (simple multilevel models). To determine optimal predictive models, the final models were assessed with backward procedures dropping variables not improving goodness of fit (multiple multilevel models). Coefficients for all the independent measures were estimated in both unadjusted models as well as models adjusted for several nurse characteristics that had significant associations with at least one of the dependent variables. This was done in an attempt to adjust for potential confounders such as age, years working in nursing, years on the present unit, gender, diploma and work schedule as we applied in previous studies [18] [32] . The Statistical Package for the Social Sciences (SPSS Inc., Chicago) version 20.0 software was used for the descriptive analysis, and PROC MIXED and PROC NLMIXED under SAS 9.2 (SAS Institute Inc., Cary, NC) were used to fit the multilevel models.
Results
Descriptive Analysis
The mean age across settings was 38.0 years (p25: 34.5; p75: 40.6), the mean years in nursing was 13.3 (p25: 11.7; p75: 18.3), and the mean years on the current unit was 7.8 (p25: 5.2; p75: 11.1). The majority of studied participants were female nurses (mean 95.0%; p25: 90.5%; p75: 100.0%) and on average 55.5% (p25: 41.4%; p75: 67.7%) worked 80% or more of a full-time position. On average 29.8% (p25: 21.5%; p75: 37.7%) was RNs, 58.1% (p25: 47.6%; p75: 64.5%) was LPNs and 12.1% (p25: 5.1%; p75: 19.8%) was NAs. Table 1 summarizes descriptive analysis of study variables across services (N = 25). Nurse management at the unit level had high and most favourable mean scores in comparison with nurse-physician relations and residential aged care service management, respectively. Decision latitude had high and more favourable mean score in comparison with social capital and workload were rated predominately unfavourable. On average about 10% of respondents across residential aged care services were (very) dissatisfied with the current job and about 12% had the intentions to leave the service. Nurse-perceived quality of care at the unit and during the latest shift was reported as good or excellent, while quality of care in the setting within the last year and patient/family complaints were reported less favourable. Frequency of patient adverse events, e.g. patient falls, were rated more favourably than pulmonary infections, urinary tract infections and medication errors, respectively. One out of five residential aged care services had high or very high mean values for emotional exhaustion, one out of five services had high or very high mean values on depersonalization, and eight out of six services had low or very low mean values for personal accomplishment. The ICCs showed values ranged from 0.02 to 0.34. Decision latitude, burnout dimensions, intention the leave the service, patient and family complaints, pulmonary and urinary tract infections had relatively lower ICCs (<0.10), but the models showed sufficient significant associations across services for these variables too (p < 0.05) ( Table 2) .
Multilevel Modelling
Practice environment, work characteristics and burnout dimensions were associated (simple models; unadjusted as well as adjusted) with nurse reported job outcomes such as job satisfaction and no intention to leave the service as well as quality of care at the unit, the latest shift and in the service the last year. Identical associations were found with nurses' rated frequency of patient and family complains except for the work characteristics variable decision latitude. Practice environment dimensions were associated with nurses' rated frequency of pulmonary infections, urinary tract infections and medication error while burnout dimensions were associated with urinary tract infections and medication error except nurse-physician relations and personal accomplishment were not associated with urinary tract infections. Nurses' rated frequency of patient falls were associated with nurse management at unit level (adjusted), social capital (unadjusted), depersonalization and personal accomplishment. Nurses' rated frequency of pulmonary infections were associated with workload and emotional exhaustion and urinary tract infections were associated with workload and decision latitude (both only unadjusted) and nurses' rated medication errors were associated with workload and social capital ( Table 3 and Table 4 ). Multiple models showed the strongest predictors. Job satisfaction and no intention to leave the service were both predicted by social capital, and the first outcome variable additionally with nurse-physicians relations (unadjusted), decision latitude and depersonalization, while the second outcome variable additionally by emotional exhaustion. Quality of care variables were predicted by nurse management at the unit level and social capital, while quality of care at the unit was predicted additionally by workload and personal accomplishment, quality of care during the latest shift additionally with decision latitude and depersonalisation, and quality of care in the service within the last year additionally with workload and emotional exhaustion. Nurses' rated frequency of adverse patient events such as patient and family complains and pulmonary infections were predicted by nurse management at the unit level, and the first additionally by depersonalization, patient falls by personal accomplishment and urinary tract infections by top-level management ( Table 5 ). 
Discussion
Associations between nurse practice environment aspects, work characteristics, burnout and quality of care and patient adverse events were found across residential aged care services. Strong predictors were nursing management at the unit level, workload, decision latitude, social capital, emotional exhaustion, and depersonalization. Our results across services are in line with results of other studies. McGilton et al. [45] found various predictors on intention to stay identified with a study population of 155 nurses of 11 residential aged care services. Intention to stay was positively associated with lower burnout, higher job satisfaction and resident relationships. Work relationships were negatively associated with intention to stay. Another study-with a sample of 657 nursing and other staff-found that fostering positive work group cohesion, supporting and acknowledging staff accomplishments and minimizing staff burnout were related to job satisfaction and intention to stay [46] . Li et al. [47] found that both psychological and structural empowerment positively correlated with job satisfaction among nurses in residential aged care services. Moreover, the structural empowerment had a mediating effect on job satisfaction.
Our studies results showed the importance of different organizational levels within health care facilities as well interdisciplinary relations. Because of the difficulty to recruit and retain nurses in residential aged care services a project of 80/20 staffing model was recently set up by the Newfoundland and Labrador's Central Regional Health Authority in Canada [48] . The model allows nurse participants (6 RNs and 1 LPN) to spend 20% of their paid time pursuing a professional development activity instead of providing direct patient care. The aim of the project is to increase capacity for RN leadership, training and support and to enhance the profile of long-term care as a place to work because the increasing acuity of long-term care residents and their complex care needs. Additional initiative will be taken to continue a 90/10 model for one RN and one LPN per semester to evaluate this alternative staffing model and the feasibility of implementing in other sites throughout the region. Another initiative in Canada funded a nurse leader in long-term care training program and a mentor team program to foster a positive nurses' work life providing them with skills and knowledge to lead the care team and to address resident and family issues. Results showed that not only individual nurses benefited from taking part in these programs, but also other parts of residential aged care services [49] . The authors concluded that a generally healthier work environment-as anticipated in these programs-would have a positive effect on recruitment and retention. Stabile and supported workforce is imperative to offer excellent care and patient safety for a vulnerable and frail patient population, a responsibility of all stakeholders such as executives, leaders, physicians as well as nurses.
Conclusion
Our studies found variation across residential aged care services about perceived nurse practice environment, work characteristics, feelings of burnout and the impact on nurse and patient outcomes. Residential aged care services are challenged with complexity of care in a certain socio-economic context. Recruitment, training and retaining health care workers offering the best care for patients and families with specific needs require a supportive and healthy practice environment. Disseminating best practices within geriatric care can learn lessons.
Limitations
Certain limitations are mentioned. We recommend interpreting these results carefully for common method bias such as cross-sectional design and voluntarily participation of residential aged care services instead of randomized selection. Moreover, replication with a broader sample in different socio-economic contexts and welldeveloped interventions within residential aged care services guided with longitudinal design might offer valuable perspectives. Studying objective well-chosen quality and patient safety outcomes instead of nurse perceived outcome variables could confirm and extend studied predictors.
